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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor light emitting 
element with small relative noise intensity even at low output. 
SOLUTION: A semiconductor laminated body is formed on an n-type 
GaN substrate 1 A The semiconductor laminated layer is composed of 
an n-type semiconductor layer including an n-contact layer 2 made of 
n-type GaN, an n-type AIGaN clad layer, an n-type GaN guide layer, and 
a luminescent layer 3 made of InGaN; and a p-type semiconductor layer 
including a p-type GaN guide layer, a p-type AIGaN clad layer, and a-p 
contact layer 4 with a thickness of about 1 pm. A region 6 with a 
thickness larger than the other part is formed at the p-contact layer 4 
at an upper part of the semiconductor laminated body. As a result, the 
reflective edge face side of the cavity in the p-contact layer 4 functions 
as a light absorbing region at low output operation, so uneven current 
injection to the cavity is realized. 
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JK^^^rS 5 * F 5 -f 7"t*© P mffi 5 iJ^fiS 
TS. ■£©&. fgF^-fx^^fciBSWt. piGa 

[008 1 ]^, ^lf^{C«tO> GaNItlAOi 
B©£SJK:. ^^^^^^iTJUSX^Ai©^^* 1 

[0082] C©<k-5(CLrt#6tl/c^{*^ 
10 3^^-v>> h-TStg^c, plS5RCfnfi7tC 
4^W■S«^/c*^{cJ:5mS©*Mb*J^P^S/c^i^>{i:. HI 
@5. 7©±ffi&c. 0 /imgSCi*^*^^ 

[0083] mzvmwm ot. *n9j©m2 © 
[ o o 8 4 ] a 2 ittmjxDm 2 (ommmmtcm^m 

[008 5] *^«B»©±a5(CfigT-S p zi>&i> 
It, P 3>Ji FB4©Jb8|Ut« F-f>y^9* 

j^ss-ra. *©jg*. p3>« fb4©«§&3ibdk:*: 

[0 0 8 6 ] 02CCSVTJ: 5(c, p3>$*H4IC, 
{£l> n > * * h ffifix^O^ F - fc> 9 £g|5#fi<j 

[o 0 8 7 ] ftoT. mi©HSS^w:*jc^T(i->';- 
30 *i6!Sffi**+ ff-^^r6i«:^-(b3-i±fc*s. 312 ©»fe 
^{cto^-ctta^** Fffiin^^-vt'T-^^cc^ 

[oo88]3>^^ Fisistt. immx& *) . {gs^ 
©En»DB#tcwiSi,^tafii*5SL,, itmffi.<pwimicixi& 

^mtnMinirtctb, fitti^»fpB$KBliijS©^— % 

40 T-iCD^mmxmibxm-imftz-iizcttfojmttj: 

[0089] CCt. WF-tr>^«*9B. ±ffi^P> 

Ai-C^a. %te. Fx ■» ?•>:?•©;£•>*+> FCC 

fc. iS F - 1 > yflJjt 9 CC5^-r a x ? ^ > ^ «HHB«j(c 
» F-/<> h T*S v ^ is<5 A ^>^r^iT a?c^ 

50 X<b^K 
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[0090] ( m 2 <Dmmi&v>-&Mm ) m s 
worn 2 <D2mMm<D-g.&Micmz%m{*m:&**: 
7jkLxm>. 

[0 09 1 ] S3«c^-rj:^{c. p=i>$^hJi4©± 

miU A F - tr> 9 m±<Dfflmm 2 y m <b L 
TOS. * + U TOWMmt. ^nmmg.X8>2>fc#>. 
1 THz x l niT2 nm©§1-#MgSi#>6 5 0 0MHz 

WL<onw&mim*$mx* io 
[0092] tfc ummmi^^^^m^^t. » 

3§(*u— m+omthm&itsmtxtz. 

[0093]**$, 9&&>&Bam*:£.V2li&¥m# 

[0094] <tc*>r, sii<DSlJfi^Bl«:*5(,»rfc. p 
k s 4 ©tgistffiBif tea: » 5 c i cc & s . 

[0095] JWTCDlD^^tCfcD-C fe. TO— 

[0096] {IL/, #^W:*n>-C«. S5F-f>^ 
XcSflKiMfC*. TO-fc»ife&A£*ISIWTfc3. 

[0097] (Ul 3 ©JBkTBflt) J^T. *&W<Z>m3 © 

mi&Bmicr>t.>xmm*mMLteftz®ffl-tz>. 30 
[ 0 0 9 s ] m 4 ittrnwom 3 cdhssf^(c«.2>^ 
fc&j/an^-imbx^z. 

[0 099]14K*tJ;^tt:, SfilBibt, 3^B# 

[0 1 00 3 93©iQIM(:>:. +ttr-f, "T^tofe 
p§t5<!:nlS7 iOHBSfc, m-tHflC. ttt 

[0 1 0 1 ] n3<Dmmi£< l Ct<H,>X&, MOVPES 
94ffll>T. t^r^ISlBlK, nfG 40 

aN*>e.ftin3>?^H2, nSA 1 GaN?75 

FJI (^StS) . nSGaNAf-/ FJi (^H*) . I n 
GaN*»6&4»eJi3. pMGaN#-f FJI (^FH 
^) . piAlGaN>5?FI (^13^) . SO'pS 
GaN*>£>fc.2>p=i>£i> FB4£)«;AJ&gL.-C*iS|f* 

[0 102] -p Sffi 5 tt P3>^^F)14 ©±K:3£8CC 

5 ©ni^©sutgi«±ec^ 2 ft-cc > s . 

[0 103] p3>*f FJB4«:*JWSpS«5©TflM 50 
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^tKtex 9 ^ > ybra*«8S#ji <+ 

ti;?^ ) «tbri>£. 

to i 0 4] mzonn&miz. P ni5in^i7i 

©BIH*. tttf./ ©KMSMEWrrt* < bros. 
*©|IM1*J*S ^IHH4fc*1l»*«r8W 1 0 X^OX^ 

So 

[0105] COA^tC, nn>£i7 FB2©^ffi^ii 
±CC. p^©5 inSI7 i©ra^A#t,^PSSfc*C?I 
8s 1 0 4l9:Wr^4fc», n *7 9 FJB4ifttl2>«SS© 

^ y -zt&tnmifirm&xtm 1 o ©T*fH«K*»«,»r 
f - ■/ «caA s ns^g&a** + 1 r- a (ojs.m^mmx'ptj: 

<&ot, TO~<!:&3. C©£#. n=i>*?FB2 
©S5i«p=>>^^ FB4©ffi£xJ;9fc>h;*Wc«b. p 
ll5inSS7t ©MNf*tfan<c 2 tefeUhCt J£tf £ 
citefctj. *f t: ur|gt!iaS£*TO— tea 

FB2KlSffila^£^J5JEUfcig^{Ctt. ttfltttttttcfi 

[0106] iC5"C, n=0£:7 FB2©i£fcx$£ 
0. 0152-cmtl, p^ffi5inmS7<t©SP§ 
*d (i/m) iU P SS5^oaAlS4 I (A) i 

MmfiBia©mjiP^Tv«JWT©3S; ( i ) xmtD 

[0107] V = 0. 61 - d - (1) 

n M*.®ft®©/¥ ?«2w mm&^tmmub 

[ 0 1 0 8 ] ft~>X . mni^lRirt 1 0©P H 1FS^«r 1 
5 Mm«lt5feiHcaftJif*i. S]E|!5T{*S (1 ) 
filVift->T, M^5, 7 Fa©PaPSJ£A«« 1 0(C 

[0109]**$. mn&MRiAi oop^^-s?:, p B T 

pg^J-ft© 3 m© 3 0 m m«± 1 1 Z> t mSMT V *5 2 V 
[0110] <,%4(OW&em «T. ##IBJ3©|fl4© 
[0 1 1 1 ] B5 (a) -05 (c) «*^W©^4© 

[0112] Sf. i5 (a) K^Ti^CC. MOVP 
E&^CJ;D. t7r-T7SSl B±(C. n§? 
GaN^^Wn^^^i? H2. nfAlGaNi-7 
v F» (^H*) . nlGaNtf-f KB (^0^) . I 
nGaN*f.«t4M13. plGaN^V FJI (^S 
in) . pfAl GaNi77 FJI (^FSm) . M'pS 
GaN*>6^p3>$^ hm4*ffi>XJ&misX¥m# 
SWi***fiW4. ttl»-r. p3>W FJ14©±M 
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[0113] #(C. 05(b) CC^J;5SC. pm®B 

ratt*B*«^tt{bl^6tt«IBIMI 1 1 &Sftft 
KJftjSO-C, ft3R»H«*-cr--^*tf*9. *© 

&3S^#X£ffll>;te K-^x^^icJrrj pgl 

CO 1 1 4] H5 (c) «c^-TJ:^K;. ¥zltt8 
■Wc*»*t + t'T^ -< 0HB3J«KlK»Lt. 

->*Bl&U fcrnUtcUZsA h^*->©_h{C. 3& 
Tn«ff7**Btf *. 

[0 115] c©J:5{c, fg 4 ©5USJF28I&C p 
hJI4<c*tt£&fltofe6&Si6*tttl 1 ©T 
®J©fiS*fi2> s v &&&1 l*KW!tc(,»«lgl4tt'<T=i>* 

* i-atnfis^# < frs, ■€•©*§*. ia i {c^-rifr 1 © 

4 J! octet* * * + tr-f -< ©KSfiS8Effl!|jW6HJ;t>»fta$(c 

[0 116] CtlfcfcfU tUMl l^HttKftit 

ScilfiJilSl 1 ©Tffll©flM»J. t&KHl lfcKtf&O 
«^ttb^T='>^i' hffitWS#/h$ < C©/c 
£>. 02«:^-r02©|US^cc^*J«f#^*^T-i 
ISJ^cc, p=i>f ^ h4)ite:tei+s+ + t'f--f©UlhfS 

[0117] (S&5©HS6ff5<£) «T> *l%Bjcr>^5© 

m^sBi&(tcr>^ x mm*&m l tztntiftm-t & . 

[0 1 1 8] 136 (a) ~H6 (c) t;CfcfPJcr>H5© 
HJS»SS(C^4^*»5fe^©i8ji^©Xg«©« 

[0119] tr. me (a) k^stj^k;. movp 

GaN*if>ft5n3>$i'H2, niAlGaN?? 
» KB (*EKO . nlGaN^ FH (^H^k) . I 
nGaN^eiStiMlS^ pSGa.N*'-f FH (^0 
tjs) . PSJA 1 GaN?-?? FH (^F0tj\) , &C?pS 
G a N*>6& £ p 3 > * 2 hJI 4 £J«;fcj&fi hX ¥©f* 
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[0 12 0]^tC. 06 (b) (Cr^J^CC, p^G&ffJ 

Bjai 5 b test l r m»JSfflffl>j*si-r<fc o - x > y 

Lr^l©mSi^T©g|5^«ffi5a^fiST'5o Mb> 
r. ^*&JC<fcfp. pa>^ Mf4©±Jtg|$3-mffi5 
a5:^tr^MK:to/cor, e&££<b©»/f J«#>6&.2> 

p mmmm 1 2 a j&ita-r s . 

[0121] &«C. 06 (c) iOjk? J^K, plgf 
10 j$fltl 2 A±©*i*b'^^lfc8li|fc&-7*£'LT > 

M^ffil>fcK7-/i»^>i'iC < t9plGaN3!/-/ 

T-(*%m-rZo cn«cj:»3. * + t*^-f©±cc. sb# 

Si5a* ttilt^ffiffiiJCC^ty p 1 2 A *> 6 p 

fgl2*M$t;5. *©&, ¥*#«Jl#tt:tett£ 
*t^^ <D-®%m®lctt l> x . cc J: s K 

y-fi^f^^fJtCot, n3>$^H12?r^ai-r 
S. ^l^T. SWL/cnn>$d7 h@2©±S{Cnm@ 

SJBBI*6. 'J7 h*:7ffitc<fc-5Tn^g7£Bt!E-r 
[0 122] C©<fc5CC, ^SOUte^CCtei, g|5 

icft? z a is* ? vmvtffi{m?z>. c<Dtc#>. muc 
Tn-rmKDmmnmtc^^wmtm^tmmic. P 

3>^^ h4Ji«:*iW5+ + trf-^©S*fSEfflij3!>5®Hi 

30 — wmM£\&mmz*\z>. 

[0 12 3] tj:^ *5©gtE»»«K:*jl»rO:. pa> 

5a©*}f4CC^^;^fflWc«s, ^'5i?^A (Pd) 
Xttv^^'i'A (Mg) ^©.fc^tc. pa>it#Y-m 

[0 1 24] pmffil 2igB^#5 a{i> 

P3>$^ M14CC>Pt-r-2)=J>i'i' hi6ta#, fiffiTJft) 

40 gttSfc-DT^iUf&t*. 
[0 12 5] 

C^bj©^S] 4«w«;«**»««3lHR^acf-e©ii 

S/c«). IS!SgS<»*iA-#<fc.2>©r. <StB^B#©t|^i 

[Ha©n#ttiA9i] 

[HI] *^IS©m 1 ©**fe^Sg{C^S¥^i*^^ 
50 Srjjt-r^tftH-C**. 



(10) 



17 



m2] *mi<Dmz<Dm^m<z&zm&#m3i&- 


* 2 


n =J>££> f- 




3 






4 






4a 
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[06] ( a ) ~ ( c > K*$twv>m 5 (ommmmicfc 


10 8 


uuhm 




9 


m 


s. 


1 0 
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